ABSTRACT
Introduction

41
In seasonal environments, factors such as temperature and food availability affect temporal 42 variation in the physiology and energetics of marine animals. In many taxa, but particularly 43 primary consumers, feeding and storage cycles become more intense with increasing latitude 44 as the annual variation in photoperiod becomes more extreme (Clarke and Peck, 1991) . As a 45 consequence of this variation in photoperiod, Antarctic phytoplankton productivity is 46 intensely seasonal, resulting in strong seasonal variability in primary consumer and detritivore feeding (Barnes and Clarke, 1995; Brockington, 2001) , activity (Brockington, In addition, brittle star and amphipod dry tissue was tested for the percentage of the inorganic 137 carbon fraction retained in ashed tissue. This can form a significant part of total C in whole this correction, the carapace of P. meirsii is made of chitin, which is organic, and the CHN 148 content of its skeleton was therefore included in the organic component. After correction C:N 149 ratios are expressed on a molar basis. Samples (0.5 g of dry powder) were ignited in a muffle 7 furnace at 500°C for 1000 min. Thereafter, 2 -3 mg of the ashed samples were analysed for 151 total inorganic CHN content. Corrected CHN data are expressed as percentage of organic 152 mass (mean ± standard deviation SD). The inorganic fractions amounted to 7.1 ± 0.2 %C, 153 0.07 ± 0.00 %H, and 0.04 ± 0.00 in O. victoriae and 2.8 ± 0.1 %C, 0.03 ± 0.00 %H, and 0.04 154 ± 0.00 %N in P. miersii (Table 1) (Gibson, 1983) . Therefore, no length measurements were taken 168 for the worms and measurements in nudibranchs should be regarded as estimates rather than 169 true body length, as they also exhibit a significant degree of contraction and variation in body 170 water content, but to a lesser extent than in nemerteans. Animal morphometrics were determined in a separate set of experimental specimens of the 231 same five species (ESM Table 4 ). Although smaller O. victoriae were collected for 232 morphometrics in winter than summer (ESM Table 4 ) there was no difference in water 233 content in winter (62.9 ± 0.5%) compared to summer (63.6 ± 0.3%) (ANOVA, F = 2.12. p = 234 0.21). The C:N ratio ranged from 4.2 -5.9 in whole animal samples of invertebrate species and 247 muscle and liver samples of an Antarctic fish analysed in the present study (annual means).
Statistical analysis
248
This was similar to the range of 4.2 -6.7 measured by Clarke (2008) victoriae was conspicuous in having a higher proportion of skeleton than the other species 262 studied here. However, once corrected for the inorganic elemental composition of this 263 skeleton, its organic CHN content was comparable to that of other Antarctic species (Fig. 4) . However, the only seasonal difference in the benthic predators and scavengers measured in 301 the current study was between summer and winter P. meirsii. The fact that this study found 302 few seasonal stoichometric differences may seem at odds with the extreme seasonality of 303 photoperiod, ice cover and primary productivity. It does, however, likely indicate that the 304 majority of benthic scavenger and predator species studied were able to buffer the demand life-style may allow protein to fuel this limpets' metabolism year round (Fraser et al., 2002) .
326
Other Antarctic benthic primary consumers, including the brachiopod, Liothyrellla uva, have 327 very low metabolic rates and utilise proteins to support metabolic requirements across the 328 year (Peck, 1996; Peck et al., 1987) . For the predatory and scavenger species in the current 329 study, there were small seasonal differences in the O:N ratios of all but P. meirsii, which 
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This temporal variation may be too small a change to cause a detectable difference in C:N 358 ratios.
360
As with the previously measured seasonal physiology, the CHN values, of these five benthic Table Legends   Table 1 : Elemental composition (C: carbon, H: hydrogen, N: nitrogen) in one Antarctic benthic fish (muscle and liver tissue) and four invertebrate species. All data expressed as percentage of dry mass (mean and standard deviation SD). %C, %H, and %N concentration in Ophionotus victoriae and Paraceradocus miersii were corrected for inorganic CHN fraction (O. victoriae: 7.1 ± 0.2 %C, 0.07 ± 0.00 %H, 0.04 ± 0.00 %N; P. miersii: 2.8 ± 0.1 %C, 0.03 ± 0.00 %H, 0.04 ± 0.00 %N). S = summer, W = winter (see Table 2 ). 
